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(57) [Abstract] 

[Object] At tlie time of multiplex transmitting sound 
information of a plurality of sound channels , constructs a sound 
paclcet so that the delay time of the sound information becomes 

10 short, and increases the quality of the sound information, 
[Construction] A transmitter-side apparatus generates a 
status pattern of sound presence/sound absence of a sound input 
during each predetermined unit time synchronous with a plurality 
of sound channels, prior to the transmission of a sound paclcet, 

15 transmits a synchronization pacJcet 6 consisting of a 
synchronization pattern of the unit time and the status pattern , 
and then transmits a sound paclcet 7 consisting of only sound 
information of sound presence. Sound information is output 
by repeating this operation. A receiver-side apparatus 

20 receives the synchronization pattern 6, detects a timing of 
receiving the sound paclcet 7 and a layout of sound channels 
in the sound paclcet 1 , then .receives the sound paclcet 7, and 
demultiplexes the sound packet 7 according to the layout of 
the detected sound channels. The sound packet 7 consists of 

25 only sound information, and a delay in the sound information 




at the time of the generation of a sound packet is small. 
[0007] 

[Means for Solving the Problems] According to the 
5 above-described conventional sound information multiplex 
transmission method, it is necessary to maJce decision about 
sound presence/sound absence after the sound information of 
a sound paclcet length has been stored for each sound channel, 
and then to construct a sound paclcet, multiplexes the sound 

10 packet , and transmit it onto the communication line . Therefore , 
a time delay in storing the sound information for one sound 
packet length is large . Particularly, there has been a problem 
in that the sound quality is poor in the encoding system in 
which the sound encoding speed is low. 

15 [0008] The present invention solves the above problems, 

and it is an object of the present invention to provide a sound 
information multiplex transmission method with satisfactory 
sound quality capable of making small a sound information storage 
delay time per channel. 

20 [0009] 

[Means for Solving the Problems] In order to achieve the 
above ob j ect , the present invention provides a sound information 
multiplex transmission method in which a transmitter-side 
apparatus multiplexes sound information of a plurality of sound 
25 channels in a fixed-length packet information section, and 

2 




transmits a result onto a conununication line , and a receiver-side 
apparatus takes out individual sound information from the packet 
by demultiplexing the packet, and generates sound information 
of an original sound channel. In this sound information 
5 multiplex transmission method, the transmitter-side apparatus 
makes a decision about sound presence/sound absence in sound 
information that has been input from each sound channel into 
a respective sound information encoding means and stored therein 
during each constant unit time synchronous with each sound 

10 channel, generates a status pattern for expressing status 
information that shows sound presence/sound absence in each 
sound channel, transmits a synchronization packet consisting 
of a synchronization pattern for expressing a breakpoint of 
the unit time and the status pattern onto a communication line 

15 via sound packet multiplexing means, then generates a sound 
packet of a fixed length by laying out sound information within 
the unit time of sound channels, for which a decision has been 
made that sound exists , into an information section of the packet 
in a predetermined order of sound channels, and sequentially 

20 transmits a plurality of sound packets by a number necessary 
for storing all the sound-present sound information, onto the 
communication line. Thus, the transmitter-side apparatus 
completes the transmission of the sound information in the 
sound-present sound channels input during one unit time. The 

25 transmitter-side apparatus repeats this operation to 



• # 



sequentially transmit the sound-present sound information . In 
the mean time, the receiver-side apparatus receives the 
synchronization packet by sound packet demultiplexing means, 
makes a decision about a timing of receiving a sound packet 
5 to be received next, based on the synchronization pattern, 
detects a layout of sound channels in the sound packet to be 
received, based on the status pattern, then receives the sound 
packet, sequentially demultiplexes the sound packet according 
to the detected order of the sound channels, and outputs in 

10 division the sound packet to sound information decoding means 
of the respective sound channels. Thus, the receiver-side 
apparatus completes the reception of the sound information 
during one unit time . The receiver-side apparatus repeats this 
operation to sequentially receive the multiplexed sound 

15 information. 
[0010] 

[Operation] In the above-described construction, the 
transmitter-side apparatus transmits the synchronization 
packet prior to the sound packet. The transmitter-side 

20 apparatus transmits the sound packet in the construction of 
only the sound information of the sound-present sound channel. 
The transmitter-side apparatus gives the receiver-side 
apparatus the timing of the sound packet together with the layout 
order of the sound-present sound information in the sound packet 

25 by the synchronization packet. As the sound packet does not 




include the synchronization information , the packet of the fixed 
length can be used for only the sound information. Thus, the 
storage delay time that the sound information stays in the sound 
information encoding means is short. The receiver-side 
5 apparatus knows the reception timing of the sound packet and 
the layout order of the sound-present sound channels based on 
the synchronization packet. The receiver-side apparatus 
demultiplexes the sound packet based on this layout. 
[0011] 

10 [Embodiments] One embodiment of a sound information 

multiplex transmission method of the present invention will 
be explained next with reference to the drawings. Fig. 1 is 
a schematic diagram showing a concept of the present embodiment . 
In the drawing, 1 denotes sound information encoding means 

15 provided for each sound channel, and 2 denotes sound packet 
multiplexing means that multiplexes the sound information 
generated by the sound information encoding means of each sound 
channel thereby to construct a packet, and transmits the packet 
onto a communication line 3 . A reference number 4 denotes sound 

20 packet demultiplexing means that demultiplexes the sound packet 
information received from the communication line and allocates 
the information to output channels. A reference number 5 
denotes sound information decoding means that is provided for 
each sound channel and that generates sound information from 

25 the demultiplexed sound packet. A reference number 6 denotes 



a synchronization packet, and 7 denotes a sound packet, 
[0012] A relationship between the above-described 

constituent elements and their operation will be explained next . 
(1) In Fig. 1 (a) , at every constant unit time synchronous among 
5 the channels, the sound information encoding means 1 of each 
channel makes a decision as to whether the sound information 
that has been input within this unit time includes sound or 
not. When the sound information includes sound, the sound 
information encoding means 1 poists to the sound packet 

10 multiplexing means 2 that there is sound information to be 
transmitted. In the present embodiment, the unit time is set 
to one half of the time length during which sound information 
of one sound packet is input from one channel . The sound packet 
multiplexing means 2 scans the above post for the sound 

15 information encoding means 1 of each channel, and generates 
a status pattern that expresses a status of sound presence/sound 
absence for each channel as a bit string. In a certain unit 
time shown in Fig. 1, a channel 1, a channel 2, a channel 4 
and a channel 6 include sound respectively and they have sound 

20 information to be transmitted. Therefore, each state of the 
channel 1 to the channel 6 is expressed by a bit pattern using 
" sound presence = 1 " and " sound absence = 0 " , Thus , a bit string 
"110101" having the bit patterns laid out in the order of the 
channels is generated as a status pattern. The sound packet 

25 multiplexing means 2 adds the status pattern following a 




• 



predetermined constant synchronization pattern that shows a 
breakpoint of the unit time, thereby to generate the 
synchronization packet 6, and transmits this synchronization 
packet 6 onto the communication line 3, as shown in Fig. 1. 



the synchronization packet 6, and thus knows the breakpoint 
of the unit time relating to the sound packet string transmitted 
continuously on the communication line 3. At the same time, 
by checking bit positions of the synchronization pattern "1", 

10 the sound packet demultiplexing means 4 makes a decision about 
from which channel the sound information of the sound packet 
7 that follows the synchronization packet 6 comes. 
[0014] (2) Next, in Fig. 1 (b) , the sound packet 

multiplexing means 2 takes out sound information from only 

15 channels in which there is sound-present sound information that 
is to be transmitted onto the communication line 3, in the order 
from the channel 1 to the channel 6. Based on this, the sound 
packet multiplexing means 2 constructs the sound packet 7. In 
this case, the unit time is being set to a constant length of 

20 the sound packet so that one sound packet 7 is constructed from 
the sound information of a plurality of channels . As described 
above, the unit time in the present embodiment is set to one 
half of the time during which the sound information of one sound 
packet length is stored. Therefore, it is possible to store 

25 the sound information of two channels in one sound packet 7. 
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[0013] 



The sound packet demultiplexing means 4 receives 



Therefore , the sound information of the channel 1 and the channel 
2 is loaded onto a first sound packet 7 , and the sound information 
of the channel 4 and the channel 6 is loaded onto a second sound 
packet 7 . Thus , the sound packets 7 prepared in this way are 
5 transmitted sequentially onto the communication line 3. 

[0015] The sound packet demultiplexing means 4 knows that 

the sound information of the four sound-present channels arrives 
as the sound packet 7 from the status pattern of the 
synchronization pattern 6 received previously . Therefore, the 

10 sound packet demultiplexing means 4 can separate the individual 
sound information from the sound packets 7 that arrive 
sequentially thereafter, and can allocate the separated sound 
information to the respective sound information decoding means 
5 of the channel 1, the channel 2, the channel 4 and the channel 

15 6 . 

[0016] By executing the above operation repetitively at 

each unit time, it is possible to construct a necessary number 
of sound packets 7 including only the sound information of the 
sound-present channels and multiplex transmits each sound 

20 packet during each unit time. Then, the receiver-side 
demultiplexing means can decode the sound information into the 
sound information of the channels corresponding to the 
sound-present channels, and output the sound information. 
[0017] As explained above, according to the sound 

25 information multiplex transmission method of " the present 



embodiment, the transmitter-side apparatus makes a decision 
about sound presence/sound absence in the sound input at every 
constant time unit synchronous with a plurality of sound channels . 
The transmitter-side apparatus then transmits the status 
5 information as the status pattern together with the 
synchronization pattern. Then, the transmitter-side 

apparatus generates a sound packet 7 constructed of only the 
sound-present sound information and not including the channel 
identification information, and transmits the sound packet. 

10 The transmitter-side apparatus repeats this operation. The 
receiver-side apparatus detects the layout order of the 
sound-present sound channel in the sound packet 7 based on the 
status pattern, then receives the sound packet 7, and 
demultiplexes the sound packet 7. Therefore, it is possible 

15 to effectively utilize the portion of the channel information 
in the sound packet for the transmission of the sound information . 
Thus, it is possible to execute a continuous transmission by 
reducing the transmission interval between the channels. As 
a result , it is possible to minimize a time delay like the staying 

20 of the sound information in the memory unit of the sound 
information encoding means at the time of generating a sound 
packet, which makes it possible to achieve a sound information 
transmission of satisfactory quality. 

[0018] In the present embodiment, a description has been 

25 made of the case where the number of input channels is six. 




and the sound-present sound information of two packets is 
multiplexed into one sound packet for transmission. However, 
it is needless to mention that a multiplex transmission of the 
sound information in other cases can also be achieved by a similar 
method. 



explanation, according to the present invention, there is 
provided a sound information multiplex transmission method in 
which a transmitter-side apparatus multiplexes sound 
information of a plurality of sound channels in a fixed-length 
packet information section, and transmits a result onto a 
communication line, and a receiver-side apparatus takes out 
individual sound information from the packet by demultiplexing 
the packet , and generates sound information of an original sound 
channel. In this sound information multiplex transmission 
method, the transmitter-side apparatus makes a decision about 
sound presence/sound absence in sound information that has been 
input f romeach sound channel into a respective sound information 
encoding means and stored therein during each constant unit 
time synchronous with each sound channel, generates a status 
pattern for expressing status information that shows sound 
presence/sound absence in each sound channel, transmits a 
synchronization packet 6 consisting of a synchronization 
pattern for expressing a breakpoint of the unit time and the 



[0019] 



[Effects of the Invention] 



As is clear from the above 



status pattern onto a communication line via sound packet 
multiplexing means, then generates a sound packet of a fixed 
length by laying out sound information within the unit time 
of sound channels, for which a decision has been made that sound 
5 exists, into an information section of the packet in a 
predetermined order of sound channels, and sequentially 
transmits a plurality of sound packets by a number necessary 
for storing all the sound-present sound information, onto the 
communication line. Thus, the transmitter-side apparatus 

10 completes the transmission of the sound information in the 
sound-present sound channels input during one unit time. The 
transmitter-side apparatus repeats this operation to 
sequentially transmit the sound-present sound information . In 
the mean time, the receiver-side apparatus receives the 

15 synchronization packet 6 by sound packet demultiplexing means , 
makes a decision about a timing of receiving a sound packet 
to be received next, based on the synchronization pattern, 
detects a layout of sound channels in the sound packet to be 
received, based on the status pattern, then receives the sound 

20 packet, sequentially demultiplexes the sound packet according 
to the detected order of the sound channels, and outputs in 
division the sound packet to sound information' decoding means 
of the respective sound channels. Thus, the receiver-side 
apparatus completes the reception of the sound information 

25 during one unit time . The receiver-side apparatus repeats this 



operation to sequentially receive the multiplexed sound 
information. Therefore, it is possible to reduce the delay 
time required for the storing of the sound information and the 
construction of the sound packet, and thus, it becomes possible 
5 to achieve a sound information multiplex transmission in 
satisfactory sound quality. 
[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a schematic diagram showing a construction 
of one embodiment of a sound information multiplex transmission 
10 method according to the present invention. 

[Fig. 2] Fig. 2 is a schematic diagram showing a construction 
of a conventional sound information multiplex transmission 
method. 

[Explanation of Symbols] 
15 1 Sound information encoding means 

2 Sound paclcet multiplexing means 

3 Communication line 

4 Sound paclcet demultiplexing means 

5 Sound information decoding means 
20 6 Synchronizaition packet 

7 Sound packet 
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[FIG. 1] 

(a) TRANSMISSION OF SYNCHRONIZATION PATTERN, AND POSTING OF 
SOUND PRESENCE/ SOUND ABSENCE STATE OF EACH CHANNEL 

5 CHANNEL 1 INPUT SOUND 
CHANNEL 2 INPUT SOUND 
CHANNEL 3 INPUT SOUND 
CHANNEL 4 INPUT SOUND 
CHANNEL 5 INPUT SOUND 
10 CHANNEL 6 INPUT SOUND 

1 SOUND INFORMATION ENCODING MEANS 

2 SOUND PRESENCE/ SOUND ABSENCE STATUS PATTERN OF EACH 
CHANNEL "110101" 

A: SYNCHRONIZATION PATTERN 
15 6 SYNCHRONIZATION PACKET 

3 COMMUNICATION LINE 

B: SOUND PACKET MULTIPLEXING MEANS 

C: SOUND PACKET DEMULTIPLEXING MEANS 

5 SOUND INFORMATION DECODING MEANS 

20 CHANNEL 1 OUTPUT SOUND 

CHANNEL 2 OUTPUT SOUND 

CHANNEL 3 OUTPUT SOUND 

CHANNEL 4 OUTPUT SOUND 

CHANNEL 5 OUTPUT SOUND 
25 CHANNEL 6 OUTPUT SOUND 
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(b) MULTIPLEXING OF SOUND INFORMATION OF THE SOUND-PRESENT 
CHANNELS INTO PACKET, AND TRANSMISSION OF PACKET 



CHANNEL 1 INPUT SOUND 
5 CHANNEL 2 INPUT SOUND 
CHANNEL 3 INPUT SOUND 
CHANNEL 4 INPUT SOUND 
CHANNEL 5 INPUT SOUND 
CHANNEL 6 INPUT SOUND 

10 1 SOUND INFORMATION ENCODING MEANS 

D: SOUND INFORMATION OF CHANNEL 6 
E: SOUND INFORMATION OF CHANNEL 4 
F: SOUND INFORMATION OF CHANNEL 2 
G: SOUND INFORMATION OF CHANNEL 1 

15 7 SOUND PACKET 

3 COMMUNICATION LINE 

B: SOUND PACKET MULTIPLEXING MEANS 
C: SOUND PACKET DEMULTIPLEXING MEANS 
5 SOUND INFORMATION DECODING MEANS 

20 CHANNEL 1 OUTPUT SOUND 
CHANNEL 2 OUTPUT SOUND 
CHANNEL 3 OUTPUT SOUND 
CHANNEL 4 OUTPUT SOUND 
CHANNEL 5 OUTPUT SOUND 

25 CHANNEL 6 OUTPUT SOUND 



[FIG. 2] 

CHANNEL 1 INPUT SOUND 
CHANNEL 2 INPUT SOUND 
CHANNEL 3 INPUT SOUND 
5 CHANNEL 4 INPUT SOUND 
CHANNEL 5 INPUT SOUND 
CHANNEL 6 INPUT SOUND 

11 SOUND INFORMATION ENCODING MEANS 
D: CHANNEL 6 SOUND INFORMATION 

10 D': CHANNEL 6 IDENTIFICATION INFORMATION 
E: CHANNEL 4 SOUND INFORMATION 
E' CHANNEL 4 IDENTIFICATION INFORMATION 
F: CHANNEL 2 SOUND INFORMATION 
F': CHANNEL 2 IDENTIFICATION INFORMATION 

15 G: CHANNEL 1 SOUND INFORMATION 

G': CHANNEL 1 IDENTIFICATION INFORMATION 

13 COMMUNICATION LINE 

12 SOUND PACKET MULTIPLEXING MEANS 

14 SOUND PACKET DEMULTIPLEXING MEANS 
20 15 SOUND INFORMATION DECODING MEANS 

CHANNEL 1 OUTPUT SOUND 
CHANNEL 2 OUTPUT SOUND 
CHANNEL 3 OUTPUT SOUND 
CHANNEL 4 OUTPUT SOUND 
25 CHANNEL 5 OUTPUT SOUND 




CHANNEL 6 OUTPUT SOUND 



